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4 



ffi|I#2 0 0 0-3 



11 — 014261 

JJjvm. 7i-;i/i, t: \?u*ri/-7 foTSfeMT ^—^m 

[0 0 0 1] 
[0 0 0 2] 

i?-ti)VA-?u\r- FT3i#?y 0S*T, ^iMmcfcv^ rtuitf^yi <dv& 

[0 0 0 3] 

-rp&*ffi&m& (bnct) acismt^^, 10 b -m^-mumm*. ±tl 

tt^ USJfciptt^) SrM«"r*^, 2.4 MeV tf>:n*;i,^- aif&Srifcffi IT 
7 Lii: 4 He(c^t5 0 * ©aUcoaaffilKttJl&iOAm ZftlifflMV 

mzmm-tZo ^ot, 10 BM^£jfcy^£iffij®c£#£i&au 

I^T'm^^Le»S^S© 10 BM^^v^^^c^&^J^cmU3i^-&•5^*^MST 
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y\ y 2 , y 3 y 4 . SLi>*Y 5 tt^ti^Mi£ic^M^-Xii-N (R 3 
) _ (^cfi, R 3 ii^^xiiffi^r;v^;i/»$:^t-) R 4 . R 5 . 25: 

R%^n^ftM3£C*fgM^£^1"#\ a:-/HS_h© 1 b < 2 

[0 0 0 9] 

;i/g-e&*J, R 2 ^*;i/^dri/;i/«Xli<£^T;i/=i^r^*^^-^*^^b. 
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[0 0 10] 
[0 0 1 1] 

xte*<Dt&<D<mm, Rzf&Mffi<Dmm*mx&-DX. jtsass (i) t-sstisft 
&ot, _hfB^ (i) T^ans^^xtt^a^wicff^sti**©*. 

[0 0 12] 



9 



ttVSE4# 2 0 0 0-3 



11-014261 




Mb 8] 

o 

o 




ess*, y 1 , y 2 , y 3 . y 4 . %.T$Y b iz^n?nm\LK : mmm3'Xte-N (r 3 

) - R 3 l±*3RJR^Xttte»T^/^-n/li&^"r) &^b. R 4 , R 5 , Ik. 



ajfE#2 0 0 0-3 



#5p 11-014261 



[0 0 13] 

[Sgf9!©iy£©7£@i] 

l, 2 -Vi3frX-9 u^J- Frilly (^b-*^/3K5» ttTIS©#J§ 



[0 0 14] 

±© lM^^jgM^o^JS^sriftv^fc^sjcffi^-rsii-efe*;, d©s#e 

, 1, 1 2 -SWW'S-^Dl/- -K"r*3K9> (^9-*;i/sK9 
>) *>fciS>*iTv*5 0 iti&ii, ^-;i/h-^j;i/^^>i:|Hi^ic, i, i-Vijfr 
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n-^Dbf;i/S. <<y7nYffr& n-^;im. sec-zf^ 
jvm, 4 v t e r t -^f ;H4i:^M^sii:^T^5 0 it7;v 

[0 0 18] 
[0 0 19] 

~12fi, L< &8 — 1 Oflgft-efeS. TU-/blSi:LTtt'7a:=./l/S3^ 

3r;bS®§i_Ltf>SglS£ but iir;^;i/S, nutfym^ tKn*^ 

[0 0 2 0] 

#ILT^Tt;«fcV^\ ^9&tC«l!ILTV*S £ L V\ Y 1 , Y 2 , Y 3 , 

Y 4 , &tfY 5 f*-N (R 3 ) -T°mZtlZ>mT>%>Z>Z£tffttL<. R 3 #^-t{£ 

#t?£5o R 3 *^^M^xi±^^;^-efe^3i:^w* LV^ 0 R 4 , R 5 , 
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[0 0 2 1] 

R 4 , R 5 , ^R 6 ^7K^M^T^<5Zli:*W^bVN^ Y 5 #-N (R 3 ) - ( 
T*fc 5 left. R^i, R 2 ^MSIt--5^i-^aici£^^-r^ 0 

[0 0 2 2] 

-ffc-&ftH:*»re©»*bv^J»#T?*>S. dtfMt-S-Wcfcv^ Y 1 , Y 2 . Y 3 . 
Y 4 , &tfY 5 te-N (R 3 ) -T?*S*lS3S-e»Sii:*«»*b<, 3<bicR 3 # 
*SRf^T*&<&~fc##*kv % . R 4 . R 5 , ^R 6 ***il^tfe5 3 

HtffttLls^fiK Y 5 #-N (R 3 ) - (R 3 ttffi»T^^^/3l. #£L<te*?- 

[0 0 2 3] 

S!J(D«F^bVNfb^%i:bT> 5$ (I) T-^SStlMt&^lCfcVNT, (2)R* 

^fi!7;i/^;i/l, tl7;i/^r-^S, t^i/^swi^ fl&ftr^^s/a/i/sK 

, R 2 #fc: Ko^S/^*-e*y. X##|g^T?;&Mt£%&^tf5£fc#T£S 



ffi|I#2 0 0 0- 3 0 
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[0 0 2 4] 

3&il*CD^T^ >^&££^tf£> Zine><Z)«*\ £*U 

[0 0 2 5] 

^tKn^i/MT'feSft^ (TE^*-AtfeV^BE100,'2 0 0, & 
3 0 OT-TF&tl&itSyS ; J. Chem. Soc. Dal ton Trans. , pp. 401-411, 1998; 
Zh. Obshch. Khim., 41, pp. 1516-20, 1971) ; JkTfX&m%i&X& U , R 1 ^ 

2-(4-n Kn^i/7i- ;i/)-i,i2-^^j;i/A- ^ n v/- F-r^tf^ >-^f ^iT'fe 
U, froR^iiKn^i/MT^SM (TfH^-AKifcv^B E l 6 o 

"CtkS tlSffc F3#J J J- Chem. Soc. Dalton Trans. , pp. 401-411, 1998) tt. -Ztl, 



ffiSE# 2 0 0 0 - 3 0 
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[0 0 2 6] 
[it 10] 



/*x*r a, b, c 




c-carborane 



r*xy" a, b, c 




m-cartx)rane 



a, b, c 



H' 





COOH 



BR10 



H BR20 



H 



,COOH 



BR30 




H 



p-carborane 

a) (COCI) 2 , DMF/ CH^; b) methyl 4-aminobenzoate. DMAP/ CH 2 CI 2 ; c) KOH/ H^-THF 



COOC2H5 ^-COOCzHg 

COOH 



^ H BR110 

a) (EtO)?POCH 2 COOEt, NaH/ THF; b) K 2 COy EtOH; c) cecaborane (14) /CH 3 CN-C 6 H 6 ; 
d) KOH/ HzO-THF; e) (COCI)2. DMF (cat)/ CH 2 CI 2 ; 0 methyl 4-aminobenzoate/ pyridine 





COOH 



O 

R= CH 3 BR201 



R= CH 3 BR251 



a) HNO3, H2SOJ CH 2 CI 2 ; b) H 2 , Pd-C/ EtOH; c) terephtalic acid monomethyl ester chloride/ pyridine; 
d) KOH/ H 2 0-THF 

[0 0 2 7] 



1 6 tHU^2 0 0 0 
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.XT' 



COOC2H5 

a.b 



"XX 



COOC2H5 




COOH 



COOH 



R= H, BR350 



a) ethynyltrimehylsilane. <PPh3> 2 PdCI 2 , Cul, iPrNH. THF; b) K 2 COy EtOH; c) decaborane (14y CH 3 CN-C 6 H6; 
d) KOH/ H 2 0-THF; e) (COCI)2. DMF (cat)/ Ch^Cfe; f) methyl 4-aminobenzoate/ pyridine 




CH3 ^2^ch 3 
a, b 




H d ,a 

H 




COOC2H5 




CH 3 



XXjCT 



COOH 



BR401 




XXXX 




NH 2 



xx B ja 



COOH 




COOH 



R=CH 2 CH 2 CH3, BR453 



a) H 2t Pd-C/ EtOH; c) ethyl p-iodobenzoate, C^CC^ Pd,^^ B ' N *£^ NaH 
d) 1 fn-BuU CuCI/ DME, 2) 4-nitroiodobenzene/ pyridine; e) NaH. R-l/ DMF, f) HgSOydioxane-r^u, gj Nan, 
CH3I/ DMF; h) 1 )n-BuU CuCI/ DME, 2) 3-nrtroiodobenzene/ pyridine 



[0 0 2 8] 



2 0 0 0 
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[ftl2] 



Omethyl-BE100 




a) 1) n-BuU. CuCI/DME 2) p-iodoanisole/ pyridine, reflux b) BBry CH 2 CI 2 



O-methyl-BE110 




a) 1) n-BuLi/ benzene-Et 2 0 2) CICOOCH 3 b) BBry CH 2 CI 2 c) LiAlhV THF 



[0 0 2 9] 
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ch 3 o 




C00CH3 



Ofnethy1-BE110 



41% 



100% 
CH3O 



O-methyl-BE130 




BE130 



CH3O 




NHCOO'Bu 




100% 



OmethyJ-BE140 



HO 



BE140 




NH 2 



a) KOH/ H 2 0-THF b) BBry CH 2 CI 2 c) DPPA. Et 3 N f DMAP/ t-BuOH reflux d) CF3COOH/ 0^012 



O-methyl-BE150 




0-methy(-BE121 

a) 1) n-BuLi/ Et 2 0 2) CH 3 COCI/THF b) BBra/CHgCfe c) NaBH 4t EtOH 




O,O'-dimethyl-BE260 BE260 



a) 1) n-BuU CuCI/DME 2) p-iodoanisole/ pyridine, r flux b) BBry CH 2 CI 2 



[0 0 3 0] 
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3; (i) -e&zti&fc&mt* #9*.tf, (i/^;>r:/S*s&flO <z>u 

#RXRlCgifftf4£^b. £*ie>©g*f*©7:J-*. N3Ui7># if-* h £ b 

r*ib©f^MK:j:y, * (i) ?*sft5ft^«tt, aiiii3»«iJBtc*fuT*esiBa 

M3 *; i i: b r m ^ & Z. £ % T?£ S c 

[0 0 3 1] 

M©Eioi»titn _hia^; (i) x-mtsti^it^mxit^m^m 
x iz&m p » fc -r s 3 * # btib t? & & . 

[0 0 3 2] 

z&mmmmtLxit. mx.it. aarau irabu /susau 

£nt, aau ^#J^bi£^iiM, manual 
©^jBKusuTa^t^&aiRbT^M-rsci^^iB^**. 
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[0 0 3 3] 

tpafc-SOBttlZftfo L T H -5 . 
[0 0 3 4] 
Ml 

l,2-V1M,jS-9 U\T- Kx* #5 >-l-#;i/3tf >^100mg(0.531mmol) *Vt?U 
yimlizmm U mt**V U ;H01mg(0.795mmol) £ «fc 

5^;i/^>o/at^ k (dm f) mztox.. mux* 3 mmmw l fcj&m&m 

16 bfc. J: t>*4-T ^ 7 gcJ&M* ^;i/80.3mg(0.531mmol) S^nn^ji 

>2»UC»*L, 0°C-e4-^^^;i/T5 J t? U S?>130Bg(1.06Mol)feJn^., 

56:J&M**-;i/«:»fc (58%) „ 

*H-NMR (CDC1 3 ) 8 :1.50-3.50 (10H, m) , 3.92 (3H, s), 4.35 (1H, br s) , 7.5 
5 (2H, d, J = 8.8 Hz), 7.71 (1H, br s) , 8.06 (2H, d, J = 8.8 Hz). 
[0 0 3 5] 

^;i/73mg(0.227mmol)$:^ h ^ fc: KD77> (THF) lmlJCtgjjgU lN*»-ffc 
*U^A0.91«IS:io^ M*ei6^ra«if Ufc. 2Ni&MZtoz.XBifcZftitL 

(*ffi«: tCfcoTlMSU BR10£#£ (6 
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0%) c 

BRIO :a*fe$WS (BKlf^/S^i'OD^^) 
]ftj& : 249-251T3 

1 H-NMR (CDClg) 8 :1.00-3.30 (10H, br m) , 4.36 (1H, br s) , 7.59 (2H, d, J 

= 8.8 Hz), 7.75 (1H, br s) , 8.12 (2H, d, J = 8.8 Hz) 
^m^*f(C 10 H 17 B 10 N0 3 ) ffULffi C, 39.08; H, 5.57; N, 4.56.£3IHB C, 39.13 
; H, 5.58; N, 4.44. 

[0 0 3 6] 

■%mz ioTB R20 Lfc= 

1ftj&: 271-273X: ; 1 H-NMR (DMSO-dg) 5 :1. 30-3. 20 (10H, br m) , 4.30 (1H, br 
s), 7.69 (2H, d, J = 8.8 Hz), 7.89 (2H, d, J = 8.8 Hz), 9.74 (1H, s) , 1 

2.87 (1H, br s) . 
[0 0 3 7] 

i,i2-S?#/wt-*n!/- K-r#^>-i-#^>^^ B RiofcPll«ft©IS3& 
■%mz iotB R30£-£f&Lfc o 

B R30 : &6$mfi : »/& : >300T3 ; ^H-NMR (DMSO-d 

6 ) 8 :1.40-3.20 (10H, br m) , 3.94 (1H, br s) , 7.61 (2H, d, J = 8.8 Hz), 
7.86 (2H, d, J = 8.8 Hz), 9.36 (1H, s) , 12.80 (1H, br s) . 
[0 0 3 8] 

mz 

zr.^ - ;i/ h U * >5.0g(50.9mmol) $r^^o:^;i/ni— r ;i/50mHc^ U 

1.6M©n-^;i/U^9A/^^r1t>«F*35.0«l(56.0m«ol)&r;i/=f>*H 
OTCtSTb, W&T?l«fia«#l,fc. DMF3.72g(50.9mmol)§:i;x^;i/ 
nL-^;i/20mHC?§fl?U 5T3#T^30#H#ttT»TLfcfSU £ifiT? 2 l$|ffl*# 

At?|g^Ufec ^® (40-45X3 /15m«Hg)JC J: oTffjRU 3- ( h 'J ;bi/'J ;b) 
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ZfU\±^^y)\,^r\L^%L%t- (28%) 



^H-NMR (CDCI3) 6:0.27 (9H, s) , 9.17 (1H, s). 
[0 0 3 9] 

7Km^hy^A556mg(13.9mmol)$;TFH7n»HcMU 7;i/=r>#H^ T , V 
^*JVfcZ* J mm^;i3. 12g(13. 9m,nol) £ T H F7mltC^ LTMT L fc. £ 
^$:^T30^«#Lt^ 3- ( N V Z&A/i/V fr) fu Vfjuy*^ K 
feTHF7-l|C»0LTOlCTf*TLfe. MTi:5l*|l«#Lfc*, 

: >/Bf|if ^=50/1) tC«fcoT*»U x 

5- h y ^ ^^s/ y ^(E)-2-^>f>^ ; 1- h (650/0) . 



VNMR (CDCI3) 8:0.21 (9H, s), 1.29 (3H, t, J = 7.2 Hz) , 4.21 (2H, q, J 
- 7.2 Hz), 6.24 (1H, d, J = 15.9 Hz), 6.74 (1H, d, J = 15.9 H z) . 
[0 0 4 0] 

=7* SrhV* *»t,V ;b-(E)-2-^>^>-4-^ J x- h800m s (4.07mmol) £ 
^*J-mOm\\Z®mh. ^A563mg(4.07mmol)^ll^ g fi?1 ^ 

(79%) 0 

W (CDCI3) 6:1.30 (3H, t, J = 7.1 Hz), 3.34 (1H, dd, J = 0 .7, 2.4 H 
2), 4.23 (2H, q, J = 7.1 Hz), 6.32 (1H, dd, J = 0.7, 15.9 Hz), 6.72 (1H, 

dd, J = 2.4, 15.9 Hz). 

[0 04 1] 

(E)-M>f>-H;i- H360 rag (2.90mmol)feJ;Ut^^ >(14)5 3 



2 3 
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- (l,2-^*;Wt-^D!/-Kf*3K7>-M;i/) -(E)-7^ U;i/^x^- 
(64%) . 

gfe,& : 68-69X: 

^H-NMR (CDCI3) 8:1.30 (3H, t, J = 7.1 Hz), 1.50-3.40 (10H, br m) , 3.69 
(1H, br s), 4.22 (2H, q, J = 7.1 Hz), 6.20 (1H, d, J = 15.4 Hz), 6.84 (1 
H, d, J = 15.4 Hz) 

5c^=&f(C 7 H 18 B 10 0 2 )ff-gC|t C 34.70; H, 7.49. 9mU C, 34.41; H, 7.66. 
[0 0 4 2] 

3- (l f 2-$?#/l/A-#n!/- K-r*3K5>-W^/) -(E) -T # U ;i/^x^;i/220m 
g(0.908mmol)£TH F5mllC?§^U IN 2KIMfcj& U Al .82ml £#[J AT, 
7^^«^bfec 2N^&}&n*-Tj£/S£f?Jr_U Mfcx^/l/TfffltfJ Lfc. 

59i/a*7Afnvh^77-f- : * n □ # y -;i/=10/l 

) tC.£oT*M8U 3- 2 U K^A^^-W/I/) -(E) 

D^;>t5:#fc (74%) „ 

1 H-NMR (DMS0-d 6 ) 5:1.40-3.20 (10H, br m) , 5.47 (1H, br s) , 6.22 (1H, d, 
J = 15.4 Hz), 6.92 (1H, d, 15.4 Hz), 13.00 (1H, br) . 
[0 0 4 3] 

±t&T:'&ioftfz.7U'<J >®Hfc-&^60mg(0.28mmol)££??n yimUzmM 
U ^b***U^/53.3«g(0.42««ol)feJ:0tjttjKilLTDMFl?BS:in^.fc. ^ 

7^c^#^^^^46.6mg(0.308mniol)$:inA^ o gffiT?18l$iajj|# UfctiL 2N1& 

, WSBLfc. i/'JA^77'^a*7A?n7l^^77^- (^ffl?g : 
>/fSlf^=5/D JC«fcoT»§3U 4- [2-(l,2-^#;Wl- * □ V- K^* 



mSE^2 0 0 0 - 3 0 
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► 

tf^y-i— r;i/)-(E)-x^-;i/*;i/3i<^-^^ M$isi^f;i/?:llfc (44%) „ 

*H-NMR (CDCI3) 8:1.50-3.50 (10H, m) , 3.72 (1H, br s) , 3.91 (3H, s) , 6.3 
7 (1H, d, J = 15.0 Hz), 6.96 (1H, d, J = 15.0 Hz), 7.40 (1H, br s) , 7.64 

(2H, d, J = 8.8 Hz), 8.04 (2H, d, J = 8.8 Hz) 
HRMS(C 13 H 21 B 10 N0 3 ) tfWW. 347 . 2524 , 347.2534. 

[0 0 4 4] 

_tfBT-# t>tlt=.$cM^m* ^;Hb^36mg(0. 104mmol) £ T H F 1ml iZ^Ml>> 1 
N*K-ft*U ? ^0. 468ml £#n*-, gST*36B£fmifi$ Lfc„ 2N^£;&n*_T,KjS 

(i§ffi?& : 9 UUtH)]sA/*$ y-;i/=50/l-^5/l) {C^oTWIgU 4- [ 

2- (1,2-^^-^0^- K^#tf^>-1— f ;i/)-(E)-3i^^-;i/^;i/jK=3r-9-^ 
F15cJft#K (BR110) (39%) . 

BL&: >300t) ; 1 H-NMR (CDCI3) 5 :1.40-3.20 (10H, br m) , 5.50 (1H, br s) , 
6.67 (1H, d, J = 15.1 Hz), 6.98 (1H, d, J = 15.1 Hz), 7.73 (2H, d, J = 8 
.8 Hz), 7.92 (2H, d, J = 8.8 Hz), 10.62 (1H, s) , 12.75 (1H, br) 
HRMS(C 12 H 19 B 10 N0 3 ) ff-fftt 333. 2368, 9mM 333.2367. 

[0 0 4 5] 
M3 

3L*f- — ;V^< y if >5 . 51g(53. 9mmo 1 ) £ <fc Ifrr*} &5 > (14) 2 . 64g (21 . 6mmol ) £ 

U r-fe b- h U;i/5.5mlfej;r>^>if >55mlt£ % T^^>#H»T"e4H 1*3388(8 

(74%) . 
j»^7"UW B (^*-fr» 
: 66-67TC 

1 H-NMR (CDCI3) 8 :l. 50-3.50 (10H, br m) , 3.97 (1H, br s) , 7.33 (2H, m) , 
7.39 (1H, m), 7.49 (2H, m) . 
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[0 0 4 6] 

1-7 x.ZLj\/-l,2-*?jt]A/X- 9 n V- K-r^J^v>950mg(4.31mmol)§:$g^^a:^ 
^a:-- ^;i/15mUC?§j!i?L. T;i/=T>#H^T, 1.54M©n-^;i/U^^^/^ 
=3p^>^2.8ml(4.31mmol)£0X;T*i|gTL£:o HJ*i?:§fit'3^j|#bfct 
-78TCIC#£PU 3?fl:;*^;i/673mg(4.74mmol)®TH F3ml?§?g$;$gTb, $ 
t>lZ-78X:fr*>^MX*l6f%mMWLfc 0 2Ni»£;&lJX.T J 5J&£{§ 5 itU 

y) tiotiftib, i-^^;i/-2-^ai^;i/-i,2-^^;i/^-^n !/- K-r^tf^ 

(94%) c 
gfej& : 102-103X: 

VNMR (CDClg) 5 :1.50-3.50 (10H, br m) , 1.69 (3H, s) , 7.39 (2H, m) , 7.4 
5 (1H, m), 7.65 (2H, m) 

HRMS(C g H 18 B 10 ) ifUW. 234. 2412, mWU 234.2422. 
[0 0 4 7] 

mffiM&&&mifcM<DW i &m(l5:85, v/v)17.5mUC, l-^H-7ii;H,2- 
Vi3 ^y^'-^oy- K-T r ^JJJ<^>900mg(3.84mml)©S/^ D n ;* # > 17. 5ml 

o^t-iTU ^T4^r^m#bfec HfS?££*KJtic&^\ ^*nn*#>T*ta 

^;i/=30/l) JC«fcoT«f»U 4-(2-^ ^;i/-i,2-^^;i/A- ^ D K-t'^^v 
>-W hn^>if >(a) (34%)£J:t>*3-(2-*^;v-i,2-^#;i/A-* □ *y 
- Kf*^>-w;i/)-bn^>t*>(b) (57%) zmtc* 

[0 0 4 8] 

(a)jftfi^'JXM (Mx^;i///\3f-*>) 
»/& : 105-106TC 

X H-NMR (CDClg) 8:1.50-3.50 (10H, br m) , 1.73 (3H, s) , 7.87 (2H, d, J = 
9.0 Hz), 8.26 (2H, d, J = 9.0 Hz) 
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HRMS(C g H 17 B 10 N0 2 ) ff^>fit279.2262, MMM 279.2264. 
|ftj& : 126-127'C 

^H-NMR (CDCI3) 8 :1.50-3.50 (10H, br n.) , 1.74 (3H, s) , 7.64 (1H, t, J = 
8.1 Hz), 8.01 (1H, ddd, J = 1.1, 2.0, 8.1 Hz), 8.34 (1H, ddd, J = 1.1, 2 
.0, 8.1 Hz), 8.53 (1H, t, J = 2.0 Hz) 
HRMS(C g H 17 B 10 N0 2 ) ^1^279.2262, H$H»279.2243. 
[0 0 4 9] 

4-(2-^^;b-i,2-^*;i/A- * n y- F^X^y-i-^ ;v) - N n ^<>i?>349m 
g(1.25mmol)£n:#y-;i,25inHC?t^U *^C£btf>3Ki?i#B^CT, 10%Pd/C8 
7mg$:fl§^T^T'l^ra7K^tLfc 0 il^IgiJLfct, Mi£:ili&iU 4-(2- 
*^;i/-i, 2-$/'# ;i/A-^o>y- K^3K^>-w;i/)y- y y*%t=. (95%) 

o 

*H-NMR (CDCI3) 8:1.40-3.50 (10H, br m) , 1.68 (3H, s) , 4.01 (2H, br) , 6. 
62 (2H, d, J = 8.6 Hz), 7.39 (2H, d, J = 8.6 Hz). 
[0 0 5 0] 

±lET*§e>;ft£T-y >ft-£$/100mg(0.401mmoI)£ y $/>2.5ml{C?§8¥U & 

- : P*UU*$y/s\*Vy =3/2^2/1) tCi:oT3fi§S!U 4-[4-(2- 

(96%) „ 

^-NMR (CDClg) 8 :1.50-3.50 (10H, br m) , 1.71 (3H, s) , 3.97 (3H, s) , 7.6 
6 (2H, d, J = 9.2 Hz), 7.70 (2H, d, J = 9.2 Hz), 7.91 (1H, br s) , 7.93 ( 
2H, d, J = 8.6 Hz), 8.18 (2H, d, J = 8.6 Hz). 
[0 0 5 1] 

±IBl?#e>tlfe^S§^^^;H[:-a-^ll40mg(0.34mmol)$:THF2mUc^L/, 1 
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^7^- (*gffi?g: ^nn*M/^^;-;b=5/l) K«J:oT3tt§gU 4-[4-(2- 

(BR201) *mt=. (98%) „ 
Rftj& : >300X; 

1 H-NMR (DMS0-d 6 ) 5 :1.40-3.20 (10H, br m) , 1.74 (3H, s) , 7.71 (2H, d, J 
= 8.8 Hz), 7.91 (2H, d, J = 8.8 Hz), 8.04 (2H, d, J = 8.6 Hz), 8.08 (2H, 

d, J = 8.6 Hz), 10.66 (1H, s) , 13.32 (1H, br) 
jKmftffi (C 17 H 23 B 10 N0 3 ) ttnm C, 51.37; H, 5.83; N, 3.52.^$Hfi C, 51.13 
; H, 5.68; N, 3.37. 

[0 0 5 2] 

_hEc?)#&£fflvv 3-(2-^f;H,2-y*;i/;t-^Dy- Kv^jtf^-W 
)y^-;vij)b^^(M^mm (BR251) iz^mi^fc* 

: 284-286T; 

1 H-NMR (DMSO-dg) g:1.40-3.20 (10H, br m) , 1.77 (3H, s) , 7.45 (1H, br d, 
J = 8.2 Hz), 7.49 (1H, t, J = 8.2 Hz), 8.05 (1H, br d, J = 8.2 Hz), 8.0 
6 (2H, d, J = 8.6 Hz), 8.09 (2H, d, J = 8.6 Hz), 8.25 (1H, br s) , 10.61 
(1H, s), 13.30 (1H, br) 

HRMS(C 17 H 2 3B 10 N0 3 ) fff|HB397 . 2681 , H«Ht397.2683 

7C*#tff(C 17 H 2 3B 10 N0 3 /0.2 H 2 0) ftW^fit C, 50.91; H, 5.88; N, 3.49.»JIM C 
, 50.71; H, 5.97; N, 3.36. 

[0 0 5 3] 
M4 

4-^D ; E^S^ : ^3:^;H.5g(6.55mmol) % X^~;b h V * ffl/i/ ^ >965mg(9.82 
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mmol), £M V^O lObT^ >1.39g(13.7mmolK 3 VitM ( I ) 25mg(0. 131mmol 
K fc^tfi&fl:^* (h'j7i^l/^7-f» A^WI* (II) 184mg(0. 262mm 
ol)£^L. <£«THF10BltfiT^=r>#H»T, 45°CT*4^ra*D^L^o 7jc£ 
;&D;iTRj&£f?itU ilifH'Iffilfe. ^©W^«£:£i&7KT**5fc^U BSE 

^7>f- : /\^rf->/iixf;i/=100/l) lCfcoT»»U 4-[(h'J^ 

^ /i/ S/ y ;u) x ^ - ;H 3c&§^e x ?-jizmt=. (73%) . 

1 H-NMR (CDClg) 8:0.26 (9H, s) , 1.39 (3H, t, J = 7.2 Hz), 4.37 (2H, q, J 
= 7.2 Hz), 7.51 (2H, d, J = 8.6 Hz), 7.97 (2H, d, J = 8.6 Hz). 
[0 0 54] 

4- [( h U ^ ^JV t/ U ;i/) m^—JV] ^JS>§^x^;M . 15g(4.67mmol) ^THF 10ml 
tC*g«?U 1M 7 >Wtr h 7 7*^;i/7 ^t - 7 A / T H F jgt5. 14ml 0 t T*I 

;b=20/l) lCj:oT#$^b. 4-ni5 : --;i/^S#^x^;i/$:#fc (40%) „ 

1 H-NMR (CDClg) 8:1.40 (3H, t, J = 7.1 Hz), 3.23 (1H, s) , 4.38 (2H, q, J 
=7.1 Hz), 7.55 (2H, d, J = 8.2 Hz), 8.00 (2H, d, J = 8.2 Hz). 
[0 0 5 5] 

4-X^ — ASSSi X ^ ;i/320mg (1 . 84mmo 1 ) ^3 <fc tF-^^J vjf ^ > (14) 337mg (2 . 76mm 
ol)£?g-£U T"fe h U;i/lml£ >15mltfJ, 7;i/3>#I^TT'3 

- (»ffilR : ^^>/»a»X^/l/=15/l) C«fcoT«J38U 4-(l,2-i>^;Wt- 
^ D Ff^^7>-l-^;i/)^ISigxf (71%) „ 

i/-* (x# y -;i/) 

Btj& : 1 11-1 12 1: 

1 H-NMR (CDClg) 8:1.39 (3H, t, J = 7.1 Hz), 1.50-3.50 (10H, br m) , 4.01 
(1H, br s), 4.39 (2H, q, J = 7.1 Hz), 7.54 (2H, d, J = 8.8 Hz), 8.00 (2H 
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, d, J = 8.8 Hz) 

HRMS(C n H 20 B lo O 2 ) 292. 2466, HiM 292.2487. 

[0 0 5 6] 

4-(l,2-^^;t-^ny-FT*^7>-M^)^ ISfX ^ ;b374mg ( 1 . 28mmo 
l)$:THF5mHC^j^L, lNxfc^ffc* U ^^3. 84ml fcflllX.. ^?S^15^ra^^L 
fc. 2NJ&g?£;ta;tT,Sf5S:{?itU ^x^;i/T*ttffi bfc. -?-<Z>*$SJi£> tK 
, Ai&fcOJireflsi* U 8KB*:*- hU OAT'Kiltt, iMLfco £lo fe^S: 
/s^lr-tf >T*^bT, 4-(i,2-^^;L/A-^n^/- F-r:*?^ >-W ;i/)£S# 

VNMR (DMSO-dg) 8 :1.40-3.20 (10H, br m) , 5.88 (1H, br s) , 7.72 (2H, d, 
J = 8.5 Hz), 7.94 (2H, d, 8.5 Hz), 13.29 (1H, br) . 
[0 0 5 7] 

±iB"Z?#£*lfc£S#^fl:-n#140mg(0.53iiimol) *.V>7 U # >1.5mHcMil, 
. 1&{t**eW ;i/202mg(1.59mmol)£ J; LT DM F l?jg£#n;ifc„ 

£Jg.#^*^;i/M.0mg(0.556mmol)£#lJ;SL£c ^UX15^mW.Wht^ 2N&®E 
/fflfcx^/b=3/l) iCtotiib, 4-[[4-(l,2-^^j;i/A-^D!/- Ft 1 *^ 

^ r ;i/) ^ x -M x ^ f] *nt~ (48%) 0 

^H-NMR (CDC1 3 ) 8 :1.50-3.50 (10H, m) , 3.92 (3H, s) , 4.02 (1H, br s) , 7.6 
2 (2H, d, J = 8.4 Hz), 7.72 (2H, d, J = 8.8 Hz), 7.84 (2H, d, J = 8.4 Hz 
), 7.89 (1H, br s) , 8.07 (2H, d, J = 8.8 Hz). 
[0 0 5 8] 

±MX'% £>*lfc£S#M* ^;Wb-^^94mg(0.236mmol) £ T H F3mUc?§^U 1 
NtRM^'J V A 1.18ml ZMtL^ 40°C"ei6^K^b^o 2N&^ £#n*_TM/& 
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(ia}i:?DDt^/^^;-;i/=5/l) lC«koT*i§gU 4-[[4-(l 
Wt (BR300) (41%) Q 

Bt/HL : >300^C 

1 H-NMR (DMS0-d 6 ) 8 :1.40-3.20 (10H, br m) , 5.92 (1H, br s) , 7.76 (2H, d, 
J = 8.8 Hz), 7.88 (2H, d, J = 8.8 Hz), 7.94 (2H, d, J = 8.8 Hz), 7.95 ( 
2H, d, J = 8.8 Hz), 10.61 (1H, s) , 12.80 (1H, br) 

7C*#*f(C 16 H 21 B 10 NO 3 ) ffl-JM C50.12; H,5.52; N,3.65. fulfil C,50.18;.H 
,5.80; N,3.41. 
[0 0 5 9] 

3-^D*£JMM83:^/1/1.0s(4.37mo1), ^—JV h V * 2/ 9 >644mg(6.56 
mmol). i/'>f y lf;VT^ >929mg(9.20mmol), ^VitM (D 16. 6mg (0.0872m 
mol), feJctf^fe-fbtfX (b'j7i->IV*X7>f>) I* (ID 123mg(0.17 

5mmol)$:M^-l/, ^MTHF8m\tpr)VZIymm^l : > 45*C -e5B£MJjt& b i£ 
7R£#D*.TRfSS:f?itL, If?Iftx^;i/T*ttfflUfc. t(Dm^M^ik^.y^X' 

- [( h V ;i/)x^-;i/]^A#^x^;i/$:#fe(90%) o 

*H-NMR (CDClg) 6 :0.26 (9H, s) , 1.40 (3H, t, J = 7.1 Hz), 4.38 (2H, q, J 
= 7.1 Hz), 7.38 (1H, dd, J = 7.3, 8.3 Hz), 7.63 (1H, d, J = 7.3 Hz), 7. 

98 (1H, d, J = 8.3 Hz), 8.13 (1H, s). 
[0 0 6 0] 

3-[(b U ^^;i/S/U;i/)oi^ — ;b]^A#^^'5 L ;i/1.04g(4.22mmol)^)n:^ y - ;vi 
0ml?§?£lC, &kW.Jl U >7A583mg(4.22mmol)$:in^., ^^"e2B#Wjg# L fc» 
?fc&*»U ^£@t^x^;WC?gj!j?L£o :ft£*©JB*T?«fe 

D7hy77-f - (»ffi* : '\^>/»Kx^^/=30/l) JC«fcoT«f«U 3 

-x^x;i,£&#gEx^;i/£#fc(96%) 0 
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]Kj& : 36-37TC 

1 H-NMR (CDCI 3 ) 6:1.40 (3H, t, J = 7.1 Hz), 3.12 (1H, s) , 4.34 (2H, q, J 
= 7.1 Hz), 7.41 (1H, t, J = 7.8 Hz), 7.66 (1H, dt, J = 7.8, 1.5 Hz), 8. 

03 (1H, dt, J = 7.8, 1.5 Hz), 8.17 (1H, t, J = 1.5 Hz). 
[0 0 6 1] 

3-x^-;^JS.#^x^;i/$:v : 7t7^^>(i4)i:^fS:$-& , r, 3-(i,2-s;*;i/ 

68%T*&ofc. 
WL& : 168-169°C 

1 H-NMR (CDCI3) 8:1.41 (3H, t, J = 7.7 Hz), 1.50-3.50 (10H, ■) , 4.04 (1H 
, br s), 4.40 (2H, q, J = 7.1 Hz), 7.43 (1H, t, J = 7.7 Hz), 7.70 (1H, d 
dd, J = 1.1, 2.2, 7.7 Hz), 8.07 (1H, dt, J = 7.7, 1.1 Hz), 8.10 (1H, t. 
J = 1.7 Hz) 

HRMS(C n H 20 B 10 0 2 ) ff-JUi 292.2466,^11 292.2474. 
[0 0 6 2] 

b R300 n mmcomMjjmz .tot, 3- (1 , 2-1?%*^ - * n y- f^# ^ >-i 

r;i/)^S#^x^;i/ (BR351) fr*>, 4-[[3-(i,2-s?#/wt-*n!/- Ft 5 * 
if^ >-l— f JV) 7 x. -M jjfrtf*rV ^ F] ZWm. L fee 

MA : 236-239X: 

1 H-NMR (DMSO-dg) 6 :1.40-3.20 (10H, br m) , 5.89 (1H, br s) , 7.60 (1H, t, 
J = 8.0 Hz), 7.82 (1H, br d, J = 8.0 Hz), 7.86 (2H, d, J = 8.8 Hz), 7.9 
5 (2H, d, J = 8.8 Hz), 8.04 (1H, br d, J = 8.0 Hz), 8.05 (1H, br s) , 10. 
61 (1H, s), 12.89 (1H, br) 

HRMS(C 16 H 21 B 10 N0 3 ) ftlMt 383.2524 383.2542 

7c3R^*f (C 16 H 21 B 10 NO 3 /0.5 H 2 0)ftli C48.97; H,5.65; N3.57.§g$Hii C,48. 
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99; H.5.83; N,3.49. 

[0 0 6 3] 
M5 

l,2-yj!j^-^Dy-KfA^7> 4.0g(27.7mmol)C9DME lOOml^^tC. 
r;i/=T>#ffl^CTOT:T* 1.54M n-'7?-fi/V?-V&/'^*-*>¥&ttL 37.8ml(58 
.2mmol)£?gTLfc 0 «^«&M^30#|«I8I#U &fLI!17.13g(72.0mmol) & — 
£K:»iDU S&JC£fiT?2l$|S!»M¥Lfc. -*-<Z)^ If 16.7ml (208mmol) 

$r^*DL. 4->f >F— hU^>^>8.28g(33.3mol)&— ffJCiftfinbT, lOOnT 

?M£-fer^>f hT?»B!lbfc. «HR&2N|&lk 7K AtftzfcOHTeiSfc?* u 

WL: n-^**>/»lftx^;i/=7/l) tfflitt, 4-(l ,2-*?i]JUA- * U *J- 
F^sK^^-W^)— hD'O-fe* (75%) . 

: 170-172X: 

*H-NMR (CDClg) 6 1.50-3.50 (10H, br m) , 4.02 (1H, br s) , 7.67 (2H, d, J 
= 9.2 Hz), 8.21 (2H, d, J = 9.2 Hz) 
[0 0 64] 

4-(l,2-^^;i/A-^D!/- F-T^tf^V-W/l/) — KU'Oif >5.45g(20.5mmo 
\)<D3L& J -;i/220ml?g?££, ^ME©tK^#H^.T, 10%Pd/C 1.36g£M 
V^. ^t3Hf|^bLfc 0 ««fc»S0Lfc«L 4-(l,2-^# 
;w\*-*n*/- F^fcstf^V-l— f ;v)T — U >£^fc(85%)„ 

*H-NMR (CDClg) 8 1.50-3.50 (10H, br m) , 3.83 (3H, br) , 6.56 (2H, d, J = 
9.2 Hz), 7.27 (2H, d, J = 9.2 Hz) 
[0 0 6 5] 

frmitThVVI* 40.8mg(1.02mmol)£:DMFlmUC5!?gU 4-(l,2-*fjjfl/Jt- 
p D y_ K-rjtjjK^^-W ;i/)TX 1; >£200ing(0.850minol)£DMF3mnc?M 
bT»bfc„ £/£«&giBT?5#B«#bfc«, 3?ttn-yn^;i/217mg(1.2 
8mmol)£;&D;U $ £ K£jfiT?1.5l$iai!t# bfcc 2N&^ fc^T^ffr £#lh b £: 
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;b=5/l) T*¥f§gLT, 4-(2-^"n mi-l,2-i/Jj)\srf-? uV- K-r#tf^>-l- 

>r;i/)r- u (82%) o 

1 H-NMR (CDCl 3 ) 8 0.74 (3H, t, J = 7.3 Hz), 1.41 (2H, m) , l. 50-3. 50 (10H 
, br m), 1.73 (2H, m) , 3.90 (2H, br) , 6.60 (2H, d, J = 8.8 Hz), 7.36 (2H 
, d, J = 8.8 Hz) 
[0 0 6 6] 

4-(2-^Dbf;i/-l,2-^^;i/A-^ U*S- K7 i *5K^>-W;i/)T-U >175mg(0. 
631mmol), 4-3 - K£JM^X^-;i/192mg(0.695mmol), t/ V A288mg(0.88 

4mmol) % h'JX {V^OVV ^>7ir h>) S?tf A(0) 11 .6mg(0.0127mmo 

1). J) -l,l'-^>'5 1 ;V19.6mg(0.0315mmol) 

^h;i/X>cfJ, 100~110''CT'27^rMl^bfco ^<D^ *K£#llX.T 

r/^- : i/*^DD^^V^t>=l/l) 4-[4-(2-^D 

tf;i/-i,2-^#;wi- * □ »y- K^sK^ >-w ;i/) 7 i-;i/T ^ y ] ^S#^x 
*;i/©8&*H&*MfcS*:#fc (53%) . 

1 H-NMR (CDC1 3 ) 6 0.77 (3H, t, J = 7.3 Hz), 1.39 (3H, t, J = 7.1 Hz), 1. 
44 (2H, m), 1.50-3.50 (10H, br m) , 1.76 (2H, m) , 4.36 (2H, q, J = 7.1 Hz 
), 6.15 (1H, s), 7.09 (2H, d, J = 8.8 Hz), 7.10 (2H, d, J = 8.8 Hz), 7.5 
2 (2H, d, J = 8.8 Hz), 7.98 (2H, d, J = 8.8 Hz) 
[0 0 6 7] 

4- [4-(2-ya tf;i/-i,2-^#;wi-? uV- F-r#tf;^>-W ^-;i/T ^ 

y]^S#»^^130^(0.305m«ol)fe*1.5ml-5;^^^>5«ncafj!¥bT*«E 
»l«l&inj*.fctk jRJ&?R&100T;T15B3Main»Lfc. ?fc±&C&£\ WM 

, libfc. i/'J*^;i/77«yi/a*7A^D7hy77^- (?§&?£ : 
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>/lt^;n^;i/=2/l-l/l) T~mWil>T, 4- [4-(2-^D hf;i/-l ,2-^^;i//t- ^ o 
*J- Vrtltf^y-l-^ )ls)7 *-;i7$ J]^^m (BR403) (68%) 

o 

MA : 216-2171C 

1 H-NMR (DMS0-d 6 ) 6 0.71 (3H, t, J = 7.3 Hz), 1.36 (2H, m) , 1.50-3.20 (1 
OH, br m), 1.80 (2H, m) , 7.17 (2H, d, J = 8.8 Hz), 7.19 (2H, d, J = 8.8 
Hz), 7.55 (2H, d, J = 8.8 Hz), 7.84 (2H, d, J = 8.8 Hz), 9.06 (1H, s) , 1 
2.43 (1H, s) 

ftmftffi (C lg H 27 B 10 N0 2 ) fUMt C, 54.39; H, 6.85; N, 3.52. £fflH|t C, 54 
.09; H, 6.64; N, 3,45. 
[0 0 6 8] 

4-d,2-^^-^Dy- K^asjt^-w /i/) — hw<y-g >£mm<Dm& 

^■gfelCctoT, l,2-*?jt]frrt-9U V- K7 ; *J^^>2.0g(13.9miDol) % 1.54M 
n -Zf^-^V^^J^/^V-ymWL 19.0ml (29. 3mmol), ^b^3.58g(36.2mmol) 
, \Z U ^>8.39ml(104mmol) % JfoZ$3-B— K— h □ ^>1f>4. 15g(16.7mmol) #\ 

s/y ^i**n v -t^s^lt. 3-(i,2-y*^-?Di;- 

Kf^sX^-W/I/) — hDK^if y (34%) 2&tf3-(l,2-S?#;wt-*nvr- 
K^^^>-W;i/)T-U > (9%) S:^*:. 

Btjft : 142-143'C 

*H-NMR (CDC1 3 ) 8 1.50-3.50 (10H, br m) , 4.03 (1H, br s) , 7.58 (1H, t, J 
= 8.2 Hz), 7.86 (1H, ddd, J = 1.2, 1.8, 8.2 Hz), 8.28 (1H, ddd, J = 1.2 

, 1.8, 8.2 Hz), 8.34 (1H, t, J = 1.8 Hz) 
[0 0 6 9] 

iot, 3-(i,2-i?%;vA- ? u^J- K^rf^ y-i-^jv) — hu^y-^y^m 

TClfc. i/'JAW7A^DVb^77-f-T'iibt, 3-(l,2-^7J;bA- 
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9 U)/— Kt^^J^^ y-\-A )l>) T— U > (76%) „ 

*H-NMR (CDC1 3 ) 6 1.40-3.50 (10H, br m) , 3.85 (2H, br) , 3.93 (1H, br s) , 
6.67 (1H, m), 6.78-6.81 (2H, m) , 7.07 (1H, t, J = 8.2 Hz) 
[0 0 7 0] 

U >fcH«©IS£#i£K:«fcoT, 3-(2-^Dif;i/-i,2-i;*;i/7t-^ny- Ff* 
j/W-?ny- k^^tK^>-i— f;i/)T-U>£#fc 02%) 0 

^H-NMR (CDClg) 6 0.74 (3H, t, J = 7.3 Hz), 1.43 (2H, m) , 1.50-3.50 (10H 
, br m), 1.76 (2H, m) , 3.80 (2H, br) , 6.74 (1H, br d, J = 8.0 Hz), 6.91 
(1H, br s), 6.98 (1H, br d, J = 8.0 Hz), 7.13 (1H, t, J = 8.0 Hz) 
[0 0 7 1] 

4-[4-(2-^n tf;i/-i,2-^#;wi- ? □ V- F^#^>-W ;i/)7x^;v7 5 

; ] g&mm^frt.mmvm^mz&'D t, 3-(2-^d \? 11-1,2-*?* ka- 

& wJ— k^*jK^>-i— f ;i/)r— u >-frt>4-[2-(2-7u t?;i/-i,2-y;*j;wt- 

'J*'!f;i/77 7^a?!J7A^n7hi'*5 7>f- (?§£?&: nn;* # ^/'s^f- 
'S-xl/i) t*«$slt, 4-[3-(2-^n iffy-i^-ifjjAA-zuy- k^*^ 

>-W;i/) 7^n;i/T^ yi^J&smx^^cD^-fe^^^^fe (89%) „ 

^H-NMR (CDClg) 5 0.78 (3H, t, J = 7.3 Hz), 1.39 (3H, t, J = 7.1 Hz), 1. 
45 (2H, m), 1.50-3.50 (10H, br m) , 1.79 (2H, m) , 4.36 (2H, q, J = 7.1 Hz 
), 6.09 (1H, s), 7.00 (2H, d, J = 8.9 Hz), 7.23 (1H, m) , 7.26 (1H, m) , 7 
.32 (1H, t, J = 7.9 Hz), 7.39 (1H, br s) , 7.97 (2H, d, J = 8.9 Hz) 
[0 0 7 2] 

77r>a*7MD?h^77'f- (m&WL : /WW.^ )V=2/1^1/ 

1) T'ffiSSbT, 4-[3-(2-7"n l^M,2-^*il/^-? D ^" Kf*^*7>-H 
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J]^mm (BR453) (80%) 0 

MM : 229-230^ 

*H-NMK (DMS0-d 6 ) 6 0.72 (3H, t, J = 7.3 Hz), 1.38 (2H, m) , 1.50-3.20 (1 
OH, br m), 1.84 (2H, m) , 7.08 (2H, d, J = 8.8 Hz), 7.22 (1H, br d, J = 7 
.1 Hz), 7.34-7.41 (3H, m) , 7.83 (2H, d, J = 8.8 Hz), 8.94 (1H, s) , 12.38 
(1H, s) 

[0 0 7 3] 

M6 

4-(2-^^;b-l,2-^;wt-^ny- K ^^>-W;i / )- hWOVysiQm 
gd^SmmoD^x^y-^SmKC^L. *$Ci±©**#BBlCT, 10%Pd/C8 

7mg*^T, i^-eiBm*i?t<tLfc 0 MMzmmht^ wmzmmu 4-( 2 

^;b-i a-ViuiA- * cry- K^*** ^ y-i-j >i)T-Vy*mt~ (95%) B 

h-lim (CDCIg) 5 :1,40-3.50 (10H, br m) , 1.68 (3H, s) , 4.01 (2H, br) , 6. 
62 (2H, d, J = 8.6 Hz), 7.39 (2H, d, J = 8.6 Hz). 

4-(2-^^;i,-l,2-^^;wt-^ny-K^^^>-W;i,)T-y>174 B g(0.69 
Sound), 4- 3 ^^m#^a:^;H93m g (0.699mmol), ^gfc-fe y ? A318m & (0.976m 
mol), hU* (*J«y i;Uf>7th» WS^9A(0) 12.8^(0.0140-ol) 
, fe«J:tK2,2'-lfX (^7x1^7^) -l,r-Kr^7^21.7ig(0. 0348mm 

(^ffiS£: ^nn^>A^>.i/i) KJ:oTll«U 4-[4-(2-* 
^-l ) 2-^M-^^-K f M7>-H;i,)7i^ 7 ^]^ Si s il 

^H-NMR (CDCI3) 8 :1.50-3.50 (10H, br m) , 1.39 (3H, t, J = 7.1 Hz), 1. 72 
(3H, s), 4.36 (2H, q, J = 7.1 Hz), 6.15 (1H, br s) , 7.09 (4H, d, J = 8 .8 

Hz), 7.54 (2H, d, J = 8.8 Hz), 7.98 (2H, d, J = 8.8 Hz). 

[0 0 7 4] 



3 7 
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4-[4-(2-*?-;i/-i,2-£?#;i/A-^ n )/- K^fcsK^-i—f *-—)VT ^ J] 

£&§^?X^-;i/95 mg(0.239 mmol) £ T H F 3mltC^^ U lN*Bfrfb:fc U "7 2*1.2 

Sf^x5 L ;i/=2/i) jc£oT*MRU 4-[4-(2-^5 L ;w,2-S/^;i/7t-^ny- F 

^)Jf7>-W;i/)7x^l/T^y]^Ifif (BR401) (31%) . 4-[4-( 

mx^;i/£[5JJKbfc (27%) c 
B R401 : Mfetf^H 2/) 
: 258-26(TC 

*H-NMR (DMSO-dg) 6:1.40-3.20 (10H, br m) , 1.73 (3H, s) , 7.16 (2H, d, J 
= 8.8 Hz), 7.20 (2H, d, J = 8.8 Hz), 7.56 (2H, d, J = 8.8 Hz), 7.83 (2H, 
d, J = 8.8 Hz), 9.06 (1H, s) , 12.42 (1H, br) 

5t:^^*f(C 16 H 2 3B 1() N0 3 ) ff-JHB C.52.01: H,6.27; N.3.79. Hit C52.ll; H 
,6.54; N,3.64. 
[0 0 7 5] 

B R431$r4-[4-(2-^^;i/-l,2-^*;i//1-^ u \T- h*f***7>-H;i/)7i- 

;br ^ j ] sEfHf^ ^ mm<Dm^m^^ o [4-(i a-v^^^- ^ n 

77^i*7A^7h^77^- (^m^; ^=¥i?->/Bt^^^;i/=5/l— 3/ 
1) iCj;oT«igb, 4-[4-d,2-^#;wt-^n F-r^tf^^-i— f ;i/)-2-* 
f;i/]7x-;i/7 5;} SKJMflftx^o&efifrl-ttS&ttfc (61%) D 
^-NMR (CDCI3) 6 :1.38 (3H, t, J = 7.2 Hz), 1.50-3.50 (10H, br m) , 2.26 
(3H, s), 3.92 (1H, br s) , 4.35 (2H, q, J = 7.2 Hz), 5.70 (1H, s) , 6.95 ( 
2H, d, J = 9.0 Hz), 7.23 (1H, d, J = 8.8 Hz), 7.27 (2H, dd, J = 2.4, 8.8 

Hz), 7.33 (1H, d, J = 2.4 Hz), 7.95 (2H, d, J = 9.0 Hz). 

[0 0 7 6] 

ykMit-r h V •7A33.2mg(0.830mmol)£DMFlmUCji?gU 4- [4-(l ,2-Z/jj J^A 
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0mg(0.377mipol)&DMF3BlK:»J|PLT*jDLfc. I^t^§St'5^^j|#Lfe 
a^ft^^^/16lBg(1.13nmol)t:Jii^, 3 & fc^fi^O^ffiflMfp Lfc. 2N& 

«f»U 4-[N-^jl/-[2-^^4-(HfM,2-j;A^t-^Dy- K^* 
*'^>-l— fA)] 7i-;i/7U]M§Sli^&#t (74%) 0 
h-MR (CDC1 3 ) 5:1.35 (3H, t, J = 7.1 Hz), 1.50-3.50 (10H, br ») , 1.76 
(3H, s), 2.14 (3H, s), 3.28 (3H, s) , 4.35 (2H, q, J = 7.1 Hz), 6.48 (2H, 

d, J = 9.2 Hz), 7.16 (1H, d, J = 8.4 Hz), 7.53 (1H, dd, J = 2.4, 8.4 Hz 
), 7.57 (1H, d, J = 2.4 Hz), 7.88 (2H, d, J = 9.2 Hz). 

[0 0 7 7] 

4- [N — ^rf-Jl- [2-* ^;i/-4- (2-* , 2-*?j] 9u*J- K^A tfr? >-l 

;b)] 7ai^;i/T^ ^]^S#i?X^;Hllmg(0.261mmol)$:THF3mnc^^L 
, lN*Bfcffc*y ?Al.95mI£#|j*, 26^58^ Lfc, 2N&MS:;&IJ;tT£J&£# : 

- : ^^>/»»x^^=2/l) fCfcoT»»U 4-[N-*^;i/-[2- 

* ^;i/-4-(2-* ^;i/-i ,2-^;i, a- 9 u y- k^*^ >-w 7x^7 

(BR431) (12%) , 4- [N - * [2-* 3^-4-(2-* ^ 

jv-i ,2-s; * ;wt - ^ n Ktr* #9 w ;b) ] 7 * - ;i, 7 ^ J } 3cA#^x 
^;i/£HUKbfc (16%) „ 
B R431 : fe&tf-ftH 

16,6 : 296-298TC 

*H-NMR (DMS0-d 6 ) 6 :1.40-3.20 (10H, br .) , 1.80 (3H, s) , 1.99 (3H, s) , 3 
.24 (3H, s), 6.51 (2H, d, J = 9.1 Hz), 7.31 (1H, d, J = 8.3 Hz), 7.63 (1 
H, dd, J = 2.5, 8.3 Hz), 7.69 (1H, d, J = 2.5 Hz), 7.74 (2H, d, J = 9.1 
Hz) , 12.18 (1H, br s) 
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7C^ff(C 16 H 2 3B 10 N0 3 ) tmm C,54.39; H,6.85; N.3.52. ^iffl C54.25; H 
,6.95; N.3.53. 
[0 0 7 8] 

mi 

\,\2-*Ji])\sA->7U s J- F7 : #3tf9>3.5g(24.3mmol)£DME&C?#$gL. 7 JV 
d">#H^T0TC-ei.54M n-^/l/y^#A/'s3MJ-:/#MR 16.6ml (25.6mm 
ol)$:iTlfe. jRj£*&^ST30#H«#U &ttli3.13g(31.6mmol)$;-^lC 
MlU 2t,\ZMUT*mmM&Vt=.* ^tO^ ^>14.7ml(183mmol)£8sj&IJ 
U 4-3- FT — V-;i/5.97g(25.5mmol)$:— ^tC^UL/T, lOOt: t?48^^AtI^ 

>r h^aauufe. at*€:2Niagft, Na 2 s 2 o 3 *»», tk, *&*©nresfe^u % 

i-;i/)-l,12-^^;W^-^Ol/- F-r#**7> (O-**-/b-BE100) (60% 
) £J:tfl,12-tf* (4-* h^fS/7oi-^/) -l,12-^^;Wt-^ny- K^aK 
^> (O, O' -S?*3^l/-B E160) (13%) 

0 -^^;p-B E100 : *sfe#t^^ ; 1 H-NMR (CDClg) 8 :1.50-3.30 (10H, br m) 
, 2.75 (1H, br s) , 3.74 (3H, s) , 6.68 (2H, d, J = 9.1 Hz), 7.11 (2H, d, 
J = 9.1 Hz). 

O, O* -Vttfr-B E160 : M^f^ ; 1 H-NMR (CDCI3) 6 :l. 50-3. 50 (10H 
, br m), 3.75 (6H, s) , 6.69 (4H, d, J = 9.0 Hz), 7.15 (4H, d, J = 9.0 Hz 
). 

[0 0 7 9] 

0-^5^;b-B E100 100mg(0.399mmol)£^?nn*#>lmUC?§$gU F^^f 
74 */T-fe byftWf~ZlM = fk{tft i ?M/$?9VU'*9 >?g?£0.48ml$:$jg-F 

^777^7A?Q7K77^ - : ^\^r^>/^lEX^;i/=10/ 

1) l-(4-fc Fn^PS/ 7 a: — ^)-i,i2-^*;w<-^ n !/- Ff*#jtf^ 
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y (BE 100) (93%) . 

MM : 193-194TC 

h-MJl (CDClg) 6 :l. 40-3.20 (10 H, br m) , 2.75 (1H, br s) , 4.73 (1H, br 
s), 6.61 (2H, d, J = 9.0 Hz), 7.07 (2H, d, J = 9.0 Hz) 
HRMS(C 8 H I6 B 10 0)ff-^ 236.2204, 236.2227. 
[0 0 8 0] 

O, O'-S;* BE 160 150mg(0.421mmol)£^nn;*#>5inllC?§8?U 

/D l,l2-^(4-t Kn^rS/7o:^.;i/)-i,i2-i?^;i/A-^ny- F 

^#^9 y (BE 160) *nt- (93%) „ 
jfcft^VXAI (^x^;i///\^-9-» 

: 292-294TC ; 2 H-NMR (DMSO-dg) 8 : 1.70-3.30 (10H, br m) , 6.60 (4H, d 
, J = 8.9 Hz), 7.00 (4H, d, J = 8.9 Hz) 9.63 (2H, s) 
HRMS(C 14 H 20 B 10 0 2 ) ftm» 328.2466, MMM 328.2480. 

[0 0 8 1] 
M8 

0-*?-;i-B E100 500mg(2.00mmol)$:/<>if>/^a:^;ba:-^;K2:l)i5ml 
tC»«¥U T/I/=T>#H5tT0r:-ei.54M n —fmvrVA/^etvymWL 
1.56«l(2.40miol)S:»rLfc«, £ffi*e30#|g«#Lfc„ S/SJRfcOTCKJfrlfll, 
, ^nn^@E^^;V227mg(2.40mmol)§:^TtT. £ifiT3l$ra«# Lfc. ^fc^^n 

(*ffi«:^*if>/grafc:n^/l,=50/l) »CJ:oT»38U 
;i/^-;i/-i2-(4-^ h**/7x.-n/)-i,i2-*?jtjn,rt-9ui/- K^t?jK^> (o 
~^^;i/-B E110) fc^fc (91%) 0 
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^H-NMR (CDClg) 6 :l. 60-3. 40 (10 H, br m) , 3.65 (3H, s) , 3.74 (3H, s) , 6.6 
8 (2H, d, J = 9.1 Hz), 7.08 (2H, d, J = 9.1 Hz). 
[0 0 8 2] 

BE160fcH#©»3i2fi&JCJ:oT, O - * 5^1/- B E 110&H8* 5^WtL£. */ 

=7/1) ICfcoTSfflgU h^r^/^;i/^-^-12-(4-t Fn^rS/7ai-^/)-l,l 

2-S?*/I/A~^n V- K"?*^^ (BE110) (99%) „ 

jK& : 178-179-C 

*H-NMR (CDCI3) 5:1.60-3.40 (10H, br n) , 3.65 (3H, s) , 4.84 (1H, br) , 6. 
61 (2H, d, J = 9.0 Hz), 7.04 (2H, d, J = 9.0 Hz) 
HRMS(C 10 H 18 B 10 0 3 ) ftma 294.2259,£«H! 294.2265. 
[0 0 8 3] 

7K^<fcT;i/^ — U 3 L '?A25.8mg(0.680minol)£TH F3mUc5^?g O-*^ 
;i/-BE110 150mg(0.486mmol)0DTH F2ml^?g$:0r;T^Tbfc^ ^T*2. 5 
B#fSm#bfco 2N&$E£}(jn*T J 5J&£^lhU »fi*x^;i/T?Slffl bfc c 

* j/**-/i/-i2-(4-* h^r$/^ J i-;i/)-i,i2-s;^;L'^-^ny- f^*jK^> ( 

0-*^/l/-B E120) (99%) . 

M&&Wi&', 1 H-NMR (CDC1 3 ) 5 : 1.50-3.30 (10H, br m) , 3.54 (2H, s) , 3.74 
(3H, s), 6.68 (2H, d, J = 9.2 Hz), 7.11 (2H, d, J = 9.2 Hz). 
B E160£|h!^©S^#&KJ:oT, O - B E 120fcB8*^;Wfcb£o 
U iitffry^v i/z-li^UV 4 - m&Wl : ^-9->/ME^;i/ 

=4/1) icioTHIIU l-t Fn^i/^f ;v-i2-(4-n Kn^^7x-;i')-i,i2- 
i?#;i/A-*D K-^jtjsK^^ (BE120) (100%) . 

fc£«-:RB (^nn^»/^t» 184-185*0 ; ^-NMR (CDClg) 

8 : 1.50-3.30 (10H, br m) , 3.54 (2H, s) , 4.87 (1H, br) , 6.61 (2H, d, J = 
8.9 Hz), 7.06 (2H, d, J = 8.9 Hz) ; HRMS(C g H 18 B 1() 0 2 ) tflMi 266.2310,^1 
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266.2310. 
[0 0 84] 
M9 

0-^^;i/-B E110 260mg(0.843mmol)S:THF3mUc^b, lN*»ffc* U 
A4.22n.lS:iD^T, £ST?17l$ia«#Lfc. 2Ni&jg Sr^X-THlS £#ih U 

<e«Lfe«aHBL, l-fc Kn^i/^;i/^-;i/-i2-(4-^ h ^ -A)-l,l2-^ 
^7;i/7t-^D!/- K-?*jK9> (0-^^;i/-B E130) 0£4lfr) . 

&£#MK6 ; ^-NMR (DHSO-dg) 6:1.60-3.40 (10H, br m) , 3.69 (3H, s) , 6.7 
8 (2H, d, J = 9.1 Hz), 7.08 (2H, d, J = 9.1 Hz), 14.06 (1H, br) . 
BE160fcH«©»Jg^jS l CJ:oT, O - * ?JV- B E lSOfcjR;* f^-ffc U 1-t: 
Kn^r^*;i/^-;i/-i2-(4-t: Kn^rJ/73c-/b)-i f n i/- 

^7^*^> (BE 130) 

(»»x^/i,/s;* no^ ; gfea : >300"c ; ^-nmr 

(DMS0-d 6 ) 8 :1.60-3.40 (10H, br m) , 6.57 (2H, d, J = 8.8 Hz), 6.94 (2H, 
d, J = 8.8 Hz), 9.58 (1H, s) . 
[0 0 8 5] 

BE130 50mg(0. 170mmol), h y ^)\,y % >51.6mg(0.510mmol) % DMAP2.1m 
g(0.0172mmol), J: tfD P P A70. lmg(0.254mmol) U t-^^y-;i/3m 

l*T*24Bmii^L£ 0 U «»&»»oc^^/lC»iKLfe. tK, * 

*7A^D7h^77-f- (MIS:A^t>/Mx^;i/=20/l) T'SftUtt 
. 7-12-(4-* h - ;b)-i , l2-^£;t,A 

-*n*y- K^fcsK^&ftfc (41%) 0 

VNMR (CDC1 3 ) 8:1.39 (9H, s), 1.60-3.40 (10H, br m) , 3.73 
(3H, s), 4.89 (lH,s), 6.67 (2H, d, J = 9.0 Hz), 7.11 (2H, d, J = 9.0 Hz) 

±sBT*We>*lfcB o c&ML££^%62mg(0.170mmol)£S/^n U yL #>2mUc?g 
#U TFA0.4»1 T\ £iST2.5l£ia«#Lfc. fifBifclfcjMi^ h U A 
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ffim+hVy^T-l&MLmmisT, l-7^-12-(4-* b*i/y^- 

;i,)-i,i2-e;#;w*-*ny- F^jjtf^y (o-*^;i/-BEi40) (10 

0%) o 

1 H-NMR (CDClg) 8:1.50-3.30 (10H, br m) , 3.73 (3H, s) , 6.67 (2H, d, J = 
9.0 Hz), 7.11 (2H, d, J = 9.0 Hz). 
[0 0 8 6] 

mmm*i&&yk~£m&L. mmy-bvy^xnmv, mmhtc a isvxtfjvy^ 

T*f§gU 1-T^ y-12-(4-t Fu^ri/? -1,12- i/ 3] 9 U l/— 

(BE 140) (100%) 0 

WiM : 169-17 rC 

*H-NMR (CDClg) 8 : 1.50-3.30 (10H, br m) , 2.05 (2H, br s) , 4.81 (1H, s) , 

6.59 (2H, d, J = 9.0 Hz), 7.06 (2H, d, J = 9.0 Hz) 
HRMS(C 8 H 17 B 10 N0) ffJMi 251. 2313, HffllUB 251.2299. 

[0 0 8 7] 

Mio 

O-^f ;b-BE 100 500mg(2.00mmol) £^X^;i/X-^;i/5mUC?§^L. 7JV^ 
>#H5CT0X:T'1.54M n-zr^-frVJ-y I±/s\3rVymWl 1.56ml (2.40mmol 

•fe^;i/236mg(3.01mmol) £ T H F 1ml IZMM V TfjgT U ^UV18mmUW L1t. B 

b*f=?y4- (i§ffi$i : s\3ry-y->^*-v-y/mm=z?-)\<=3o/i) \z.&-oxmm 

U l-7-fe^;i/-12-(4-^ h^riy^jc — ;i/)-l,12-i/7^;bA-^ □ l/- b"r^J^^ 



miiE# 2 0 0 0 - 3 0 



11—014261 

► 

y ( O -^^;i/-BE150) (12%) fcitfffiHIM (67%) &#fe„ 

*H-NMR (CDC1 3 ) 6:1.60-3.40 (10H, br m) , 2.11 (3H, s) , 3.74 (3H, s) , 6.6 
8 (2H, d, J = 9.1 Hz), 7.09 (2H, d, J = 9.1 Hz). 
[0 0 8 8] 

BEi6Q£mm<z>m&l3&^&^x. O-*^;i/-BE150&B8*^;Mt:b£o is 
=5/i) iciotSISU i-r-fe^;i/-i2-(4-n Fn^ri/7i-;u)-i,i2-^^;i/A 

-^ny-Kr*^7> (BE 150) (19%) „ 

*H-NMR (CDCI3) 6 :l. 50-3.30 (10H, br m) , 2.11 (3H, s) , 4.85 (1H, s) , 6.6 
2 (2H, d, J = 8.9 Hz), 7.05 (2H, d, J = 8.9 Hz). 
[0 0 8 9] 

O-^^lz-B E150 70mg(0.239mmol) £:t# J -;]/ 3m HC ?M b, TK^ffc*'?^ 
Thh U ?i>4.52mg(0.119mmol)£;&nx., ^iS-e307}HJf # bfc„ 2Nt&^£fln*-T 

«&^-MJ ?2*T3£$lb, iiifc. i/ijM;i/77^^7A^vh^7 

m^;i/-12-(4-* h^rS/7a:=.;V)-l,12-i/^;V^-^n^/- F^riltf^y (O- 
^^-;i/-BE121) (78%) 0 

*H-NMR (CDCI3) 8 : 1.11 (3H, d, J = 6.4 Hz), 1.50-3.30 (10H, br m) , 3.74 
(1H, q, J = 6.4 Hz), 3.74 (3H, s) , 6.68 (2H, d, J = 9.1 Hz), 7.11 (2B, 

d, j = 9.1 Hz). 
[0 0 9 0] 

b Eieotmmcom^mz^^x. o-*^;i/-BEi2i&a*u^;Mbbfco v 
V iitffry^v Z/=Lij^U^ nvh^77>f - (&&Wi • ^^y /WM^ )V 
=5/1) iz^-oxn^h. i-t Fn^pJ/xf ^-i2-(4-t Kn^pi/7i-^)-i,i2- 
9 U\T- F^rXtf^y (BE 121) (94%) 0 
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: 173-174TC 

1 H-NMR (CDC1 3 ) 8:1.11 (3H, d, J = 6.4 Hz), 1.50-3.30 (10H, br m) , 3.74 
(1H, q, J = 6.4 H2), 4.84 (1H, br) , 6.61 (2H, d, J = 9.0 Hz), 7.07 (2H, 
d, J = 9.1 Hz) 

HRMS(C 10 H 20 B 10 O 2 ) ttnm 280. 2466, mm 280.2466. 

[0 0 9 1] 
«n 

1, JbK- V n y*~ F^ ; *^^>3.5g(24.3mmol)S:DMElC^^b> T )\s 
□f>#H^.T0n?1.54M n--7?-)VV3-V2*/s\2cy-y^WL 16.6ml (25. 6mmo 

D^iTbfc fcfomz^uT'3oftmmnL, mtm 3.i3«(3i.6«moi)s:-stc 

SsfllU S&tC^ta-emraaffbfeo fc'U ^>14.7ml(183imnol)$:8s;&n 

u 4-H- KT-y-^5.97g(25.5mmol)$:— ^{C^ifDLT. 100"C TM8B#Ha#tJi& 

>f hT^g'JLfec MMfc£2NtSlfc, Na 2 S 2 0 3 *»lft» 7K> 4£f&*©JBT?*Jfci£U 
?§{rM : ^^fti/^^^t^/iKxf^O/l) -effilSbT, l-(4-^ 

^-;i/)-i,7-i;^;i/^-^ n F^Jitf^y (o-*^;i/-B E200) (41% 
) fcjctfi,7-tf* (4-^ h^r^^3ix;i/) -i,7-^*;w^'-^d^- Kf*^7 
> (O, O'-^*^-;i/-BE260) (17%) 
0-^^-71/- B E200 

1 H-NMR (CDCI3) 8 :1.50-3.70 (10H, br m) , 3.04 (1H, br s) , 3.77 (3H, s) , 
6.76 (2H, d, J = 9.2 Hz), 7.33 (2H, d, J = 9.2 Hz). 

O, O' -*?*<f-fl/-B E260 

1 H-NMR (CDCI3) 8 :1.50-3.70 (10H, br m) , 3.78 (6H, s) , 6.77 (4H, d, J = 
9.0 Hz), 7.37 (4H, d, J = 9.0 Hz). 
[0 0 9 2] 
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B E100i:^CDi^Jt^^lCj:oT. O - * B E 200£Bft* ^Mt l> fc. 

=10/1) fcJ:otilL, i-(4-t FD^J/7i-;vH,7-^;wi-^ny- K 

t^^^ (BE200) (92%) . 

lftj& : 180-181T; 

*H-NMR (CDCI3) 5 :l. 50-3. 70 (10H, br m) , 3.04 (1H, br s) , 4.81 (1H, s) , 
6.69 (2H, d, J = 8.9 Hz), 7.28 (2H, d, J = 8.9 Hz). 
[0 0 9 3] 

B E160tmm<Dm^mz^^X. O, O'-^*^-BE260£ffiU^;Wl; 

^X^-;i/=3/l) JCfcoTflMSU l,7-tfX(4-t Fn*S/7x-^/)-l,7-^*/l/ 
A-^ni/- F^#tf^> (BE260) (85%) „ 

jK& : 198-199"C 

*H-NMR (DMS0-d 6 ) 8:1.50-3.80 (10H, br m) , 6.68 (4H, d, J = 8.9 Hz), 7.2 
6 (4H, d, J = 8.9 Hz), 9.73 (2H, s) 

7C3R#tff(C 14 H 20 B 10 0 2 ) ff-JMt C51.20; H,6.14. H?!Hfi C.51.14; H,6.07. 
[0 0 9 4] 

L-60M&-?^Wt^!|I$:^tf RPMI 1640*i6K:«»BjWia» 8X10 4 

tf-M b 0 &&{t&®<Dtfi & itffim®. \tmm z an & v ^ms tc t -e & s *n 
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BR40U BR403. BR453C&^£Mfci§#^M#JlVNai £ 

Sit-nty Am80 (4- [(5,6,7,8-tetrahydro-5,5,8,8-tetramethyl-2-naphthalenyl 
) carbamoyl] benzoic acid) S:^#$-&fc«-^©^*T'$) »J . BR201 lC§£v^;*Mfc 

S-ffr&ft HX630 (4-[2,3-(2,5-dimethyl-2,5-hexano)dibenzo-[b,f] [l,4]thiaze 
pin-ll-yl] benzoic acid) $r^#$-&fc^©^T'fe »J , BR110, BR251, BR35 

[0 0 9 5] 
[3§tl] 









(control :<10) 


BRIO 


8 


BR20 


12 


BR30 


7 


BR110 


12 


BR201 


11 


BR251 


8 


BR300 


6 


BR350 


11 


BR401 


70 


BR403 


82 


BR431 


10 


BR453 


80 


BR401* 


26 


BR403* 


84 


BR453* 


80 



[0 0 9 6] 



4 8 
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Am80 3. 3X10 ,0 M 




(control: 55) 


BRIO 


65 


BR20 


70 


BR30 


66 


BR110 


60 


BR201 


5 


BR251 


55 


BR300 


37 


BR350 


60 


BK401 


60 


BR431 


55 


[0 0 9 7] 




[^3] 






&&&&& 




HX630 1X10" 7 M 




(control: <10) 


BRIO 


7 


BR20 


10 


BR30 


9 


BR110 


48 


BR201 


12 


BR251 


77 


BR300 


8 


BR350 


48 


BR401 


75 


BR431 


12 



[0 0 9 8] 

(2)X^ hu i/aiymft 

COS-lM^4Mi:5%(Z)'?i/MJfilf$:^tfDMEMMct2 4^ 
•7U-h (IMI: 5~6X10 4 i/W Tf3 7TC, 5 %=LWt{t9tm&&T 
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WTfx-20 ^m^X^v hx;* hn^i>^M^7 

= FpCI-rERa, XX t> n *?i>Jj:«FiB^JS:/l/^7 x^-if$tte^-±$£ 
£@Egbfc FEREx3-pGL-TKt, WMitlt 

[0 0 9 9] 

j-^mmo. 5%) , 3 7*c, 5%-i«#«Tt'-i§*bf-. sb> 

0 nM{Ci3V>T^i-S;i/i/73i^-1f? , S'l4S: 1 0 OtLfci^0 5O%©ffitt 
S^iSlS^5 0%?S44igg (EC 50 I) tU^Lfe. #t*l*«T?3*Ufc'ffc 
^fctt^-ftifciKnx;* hnS?i>?SttS:3SU #&CBE10 0, BE 12 0. 
BE 1 2 1, XtfBE 14 Ott^h bfe/S -xx h^^^-;i/$:tt^*nc±t@I 

[0 10 0] 
[*4] 





EC 3 „I (nM) 


BE 100 


0. 7 


BE110 


2.0 


BE120 


0. 05 


BE121 


I. 0 


BE 130 


10 


BE140 


0. 5 


BE160 


1. 0 


BE200 


2. 0 


BE260 


1. 0 



[0101] 
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TIB©— (I) : 

[ffc 1 ] 




t R 1 teflS^T 71/ * /l/3£ X tete&T :=.;i/*fc if & ^ t T V % T % <fc V ^ V -ft ;w\* 



i 
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»8!l#-£ [59901 1034] 

1 . $EM4?M B 1 9 9 9 i£ 1^220 

£ ffi #^/r|JR^<r*jfrfctttfy#J£2#4 7 - 3 0 3 # n^^f^- 



1 
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